Multiplex polymerase chain reaction amplification and direct sequencing of homologous sequences: point mutation analysis of the ras genes.
ras proto-oncogenes are activated by point mutation in a wide variety of human and animal tumors, making ras gene analysis a major area of clinical and basic cancer research. Activating point mutations, in each of the three ras genes (Ha-, Ki-, or N-ras), usually occur in one of three specific codons (12, 13, or 61). Thus, an adequate assessment of activating ras gene mutations should include the analysis of at least nine codons. We have developed a rapid method for point mutation analysis of the ras genes, which involves simultaneous (multiplex) PCR amplification of all three homologous ras genes (in the regions surrounding codons 12-13 and codon 61) in a single reaction starting with only 1 microgram of genomic DNA. Although multiplex PCR has been previously used for unrelated sequences, we demonstrate here that multiplex PCR can also be used for highly homologous sequences. Importantly, after coamplification, each of the homologous ras genes can be individually and specifically sequenced even though the other two closely related genes are present in the same template mixture, by using high-stringency conditions permitted by Taq DNA polymerase. An automated multicycle DNA sequencing procedure is used to allow the double-stranded PCR products to be sequenced directly without the need to generate single-stranded templates, further simplifying the protocol. Our multiplex PCR amplification and direct DNA sequencing procedures should greatly facilitate more complete analyses of activating ras gene point mutations, particularly in studies involving many tumor samples.(ABSTRACT TRUNCATED AT 250 WORDS)